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PHILOSOPHICAL 

TRANSACTIONS. 

Monday , January 6i i 5 6 f . 

The Contents. 

New Experiments y to the number of i6 , concerning the Relation 
between Light and Air ( in Shining Wood and Filh ) 5 jhevp- 
ingj That the vpithdr awing of the Air from thofe and the like Bo- 
dies, extinguijhes their Light, and the readmijjion of the Air re- 
fiores it. An Account of tv»o Books: I. PAKTHOLOGl^ 
CEREBRI e^ NERVOSr GENERIS SPECIMEN: in qto 
mtur de MORBIS CONVULSIVIS & SCORBUTO,/«^/V 
THOMiE WILLIS M.D. II, ALPHABETUM 
NATURE, futhorc RM. B.V. HE L MONT. 



"Meuf Ex^eHments 

Concerning the Relation between Light and Air (in shining mod 
and F^)'^ made hi the Honourable ROBERT BOYLE, and 
hj. him addrcffedfrom Oxford to the Publiflier, and[o communi- 
aate'd to the Royal Society. 

SIR, 

TO perform now the promife I made you the other day, I ntitji' cxqudnt yon 
with what will perhaps fometuhat farfrife yoH^ hy giving yon an Account 
6f ivhat 1 tried on Tuefday mghtlafi- (Odtdb. 29; 1 667.) andthetwoor three 
foRowingnights., about theRelation between Air and Light^ of this ix to be found 
infome Bodies. 

The occajion of thefe Trials fin this: Havings as yon knoto^ long f nee made 
fonte Notes^ chiefly Hifiorical^ upon particular Qualities, and finding Light to 
be (hmjufily^yfiow diJpmMt) rec^n'd by fhegenerality of Philofophers among 
Qualities, / hmdkfj together w}jat Obfervafionf J had either made by myfelfy. or 
received from fame ing^iiom Tkavellen .tto'whont I recomjmnded my En(jdries) 
about Shining" iBoi^i^jrf ana had a^fo prepared feveral Trials about them^ to be 
made when I Jhould have opportunity^ dpi requiftte J'nfiiruments to put them in 
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fraSlfcc^ which, m to fame of thole defigned Ex^erimeMs, have been long dented' 
me. But having at length got hither one of my littleEngines., and having alfo 
procnredj after much enquiry, a feTBL.fmaU fieces of Shining Wood, I began on 
the day abovemcntiqned to try with them an Experiment I found in my Lifi. 
And though the main Experiment be but one, I intended to fet down -what oc~ 
wrr'd to me about it but m fever al Phenomena ofit\ yet fndtng it requifiteto 
acquaint you with fame Tryals that are not fo properly Parts of it, JJha/lfor di- 
fiifiSlion fake propofe them at feveral Experiments', the Narratives whereof 
are tak£n,forthc' mojlpart, verbatim out of the Notes Ifet down for my own ufe, 
when the things to be regijhred were frejljly done. Which Advertifement I give 
you, both to excufe the carelefnefs of the Style, and to induce you not to difirufi a 
Narrative that WM made only toferve my Memory, not /?;?Hypothefis. 

Experiment I. 

TO try whether or no a piece of shining Wood, being put 
into a Receiver of our PneumAtick Engine, would, upon the 
withdrawing and readmitting of the Atr, fufferfuch changes, 
as I have often obferved a Live Cod, plaqed there, to do 3 ha- 
ying at length procured a piece of fuch Wood, about the bignels 
of a ijroitt or leis, that gave a vivid Light (for rotten Wood), we 
put it into a middie-fized Receiver, fo as it was kept from touch- 
ing the Cement ; and the Pump being fet a work, we obferved 
not, during the /■!/£■ or fx firft Exfudions of the Air, that the 
fplcfldourof the included wo^ was manifeftlylclTened (though 
it never was at all increafed) ; but about the feventh fuck, it 
feemed to grow a little more dim, and afterwards anfwered our 
cxpe(5lation, by lofing of its Light more and more, as the Air 
was ftill further pumped out ; till at length about the tenth Ex- 
fuiflion (though by the removal of the Candles out of the Room, 
and by black Cloaths and Hats we made the place as dark as we 
could, yet) we could not perceive any Light at all to proceed 
from the Wood. 

Experiment IL 

WHerefore we let iii the outward Air by degrees, and had 
the pleafure to lee the feemingly extinguilht Light re- 
vive lb fafi: and perfedlly, that it looked to us all almoft like a 
little flafh of Lightning, and thelplendour of the Wood feemed 
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rather greater, than at all lefs, than before it was put Into the 
Receiver. But partly for greater certainty,and partly to enjoy fo 
delightful a fpedacle, we repeated the Experiment with the like 
fuccefs as at fi/ft. Wherefore being defirous to (ee howlfooa 
thele Changes might be produced, we included the Wood in a 
very finall Receiver of clear Glafs, and found. That in this the 
Light would begin to grow faint at the feccad, or at leaft at the 
third Exfudion of the Air, and at the ftxtb or feventb would 
quite difappear. And we found by a Minute- Watch, that the 
lending the Candles out of the Room, the pumping out the Air 
"till the Wood would fhine no more, the readmitting of the Air 
(upon which it would in a trice recover its Light) and the fen- 
ding in for the Candles to confult the Watch, did in all take up 
but j?jc Minutes. 

Experiment III. 

THe forementioned Experiment , without taking, notice 
how long it lafted, being reiterated twice in this new Re- 
ceiver, we had a defire to fee, whetherthis/«w/w»/»e/5 of our 
Wood would more refemble a Cm/, or the Life of ^ferfeSi Ani- 
mdy in being totally and finally extinguilht, in cafe, the Air were 
kept from it a few minutes, or elfe the Life of //^/fc^J, which in 
our exhaufted Recelver'lhii obferved to lofe all appearance of its 
continuing, and that for a much longer time than a few mihutes, 
and yet afterwards, upon the reflritution of Air, to recover pre- 
fently, aftd flievv manifcH: fign$ of Lifer Whereforehaving ex- 
haufted the Receiver,' t\\\ the Wood quite difappeared; we ftayed 
fomewhat above a quarter of an hour in the dark, without percei- 
ving that the Wood had regained any thing of Light, though 
about the end of this time wc made the place about it as dark as 
wis could 5 and then it being too late at night to proiradl; tlie 
Experiment, we let in the Air, upon whofe admillion the Wood 
prelently recovered Light enough to be confpicuoiis at a di- 
hance, though it feemed to nie fomewhat le/s vivid than before j 
which yet niay be either avveaknefs in my fight, or an efFc(ft of 
the fleams of the Cement^ unfriendly perhaps to the Luminbut^ 
nefs of the Wood. 

!r/j«* far we proceeded yejier'mght ^ to which- we this Night added thefi 
Obfervatiom. 
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We put in a piece of Wood bigger than the former (this be- 
ing above an inch long) and that flborie very vigoroufly. And 
havjirtg by a few fucks quite deprived it of Lighc,we left it in the 
exhatiiled Kecehier for full half an hour, and then coming into 
the dark Room again, we found all had not continued fo ftanch, 
but ihatlbme fmali portionof Air hadinfinuateditfelf intothe 
Receiver. This we concluded to be but a fmallportion.of Air, 
becaufe the Wood was but vifible to an attentive Eye. And yet, 
that it was really forae Air, which was got in, that caufed the 
little glimmering light,which we perceived,may appear by this, 
that it did prelently (as we expefted) vanifli at ihefirftorfe- 
cond fuck 5 and then the Air being let into the dark i^^f^Virri 
the included Wood prefently fhone again as before, though I 
fufpe(5led, I difcerned fome little diminution of its brightnefsj 
which yet, *cill further Trials of the like kind, and for a longer 
time, have been made, I dare not aiBrm. Befoire the Receiver was 
fuificiently emptied at \.\\t beginning of the Experiment made 
with this greater piece of Wood,a fmall Leak accidentally fprung, 
which, letting in. a little Air, did fooner than we intendedjrecall 
the almoft diiappearing Light. 

Experiment IV. 

THere is an Experiment of affinity with the former, which 
we thought it not altogether impertinent to try « For ha- 
ving ob/erved on another occafion. That fometimes the Opera- 
tion,which the withd^ra wing the Air hath upon a Body included 
in the Receiver, ^xovt% more ccnfiderable fome w//?*/^?/ after we 
have ceafed pumping, than immediately after the exercife is left 
off, I imagined, that even in fuch cafes, where the Light is not 
made whoJly to difappear (though it be made almoft quite to 
dofo) by the emptying: of the Pveumatic^l GMsy the fufferiog 
the Body to remam a while there, though withoutanypumping 
(unlefs now and then a very little to remove the Air, that might 
have ftoUen in in the mean time) the remaining Light of the Bo- 
dy might probably be further impaired, if not reduced quite to 
vanifb. To examine this conje«5lure, we put in a Body that was 
not Wood, which had fome parts much more luminous than the 
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refl; ; and having drawn out the Air, all the others difappeared, 
and even the formerly brighter ones (hone but faintly, when the 
Pneumatical G/afs feemed to be exhaufted. But keeping the in- 
cluded Body a while in that unfriendly place, we perceived the 
parts, that had retained light, to grow more and more dim,fome 
of them difappearing, and that, which was formerly the moft 
confpicuous, being now but juft vifible to an attentive Eye, and 
that fcarce without difpute; for if we had not known before- 
hand, that a mining matter had been included in the Receiver, 
perhaps we Ihould not have found it out. And he that had the 
youngelt Eyes in the company could not at alldifcern it, (the Air 
being let in, the Body began to fhine again.) But this being a 
fingle Trial, which the iatenefs of the night hindet'd us from 
reiterating, is to be further profecuted, and in differing fubftan'- 
ces, before much be built upon it. 

ExperimeTJt V. 

THe RarefaBicn or Expanfion of the Air having fo notable 
an operation upon our fliining Wood, I thought it would 
not be amifs to try, what tht Corner eJlton of the Air would do to 
it. For which purpofe we included a piece of it in fuch a little 
Inftrument to comprefs, which you may remember to have been 
deviled and propofed by Mr. Heok. But though we impell'd the 
Air forcibly enough into the Glafs, yet by reafon of the thick- 
nefs requifitc in fuch Glafles, and the opacity thence arifing, we 
were not aible then to determine, whether or no any change was 
made in the luminoufnefs of the Wood* 

Which I thought the left ftrange, becaufe by Ibme Experi- 
ments purpofely deviled (at one of which I remember you were 
prefent) I had long fince obferved, That even a great preffure 
from a fluid Body, which prefTeth more uniformly againft all the 
parts, it touchetb of the confiftent Body, does work a far left 
raanifeft change even on foftor tender fnbftances,than one would 
exped from the force wherewith it compreffeth. 

And were it not, that one contrary oftentimes minds us of 
another, I might have forgot, that I had divers thoughts about 
finding fome good ways of Trying, whether any (uch change of 
Texture might be difcover'd to be made in the fhining Wood by 
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tfte abfence and return of the ambient Air, as might whh any 
probability have the lofs or recovery of the Woods fplendcur at- 
tributed to it.. Fori had formerly (if I were not miftaken) found 
by feve.ral circumfknces, which I fhall not now ftay to name, 
That a flight (Co it be an appropriated) variation of the Textare 
of this Wood, and which may feem mainly to refped the Pores 
(which perhaps ought to be of a determinate (hape and fize, and 
filled with a determinate matter) will have a great operation 
upon. its. fplendour. And I formerly found by other Trials, that 
even confiftent Bodies, ii foft ones, may have their Pores en- 
largedand vitiated,and their bulk,and confequently their texture 
(at leaft as to their Pores)manifeft!y enough alter'd,by having the 
Air withdrawn from about them (whereby the Aerial. Particles 
withio them were enabled to expand themlel ves)and let in asgain, 
whereby, astofenfe, they feemed pretty well reftored to theic 
former ftate. But the fuccefs of my endeavours either with A/icro' 
[co^es- (through which a vivid piece of Wood will fhine by its 
own light) or otherwife, was notconfiderable enough todeferve 
a particular account, efpecially in this Paper, where I am not 
to veature at matter of Theory.. 

Experiment V I. 

THinkingfic to try, Whether a fmall quantity of Air, with- 
out^ being venilated or renewed, might not fuffice to 
Hiaintain this cold Fire, though it will hot that of a Live Coal, 
or a piece of Match, \\i^cauiedapiece of fliining Wood to be 
hermetically fealed up in a pipe of clear and thin Glafs ; but 
though carrying it into the dark, we found it had quite loft its 
light, yet imagining that that might proceed frqm its having 
been overheated (being fealed up in a Pipe not long enough to 
afford it a due diftance from the flame of the Lamp we employed 
tofealit) we. caufed two or three pieces of frelh Wood, amoun- 
ting all of tliem to the length of about two inehes,to be (eal'd up 
in a flender pipe between four or five inches in length; which be- 
'ng warily dionc,the Wood retained its light very well,when the 
operation was over 5 and afterwards, laying it by my bed^jSde, 
wJieo.the Candles, were carried away out of the Room, I confi- 
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dered it a while before I went to fleep, and found it to fliine 
vividly. 

The Hcxt morning when I awaked,though the Sun was rifen, 
yet forbearing to draw open the Curtains of my Bed 'till I had 
looked upon the fealed Glafs, which I had fenced with a piece 
of Cloth held between it and the Window, my Eyes having 
not yet been expofed to the day-light fince the darknefs they had 
been accuftomed to during the night, made me think the Wood 
fliined brighter than ever. And this night, after ten of the 
Clock, looking on it in adark place, it appeared luminous all 
its length, though not fo much fo as in the morning. 
. The morningafter, aad the night after that, the fame Wood 
did likewife manifeftly, though not vigoroufly fhine, efpecially 
one pieccjwhofe light was much more vivid than the reft. And, 
for ought I know, I might have obferved them to Ihine longer, 
if one of the fealed ends of the Glafs had not been accidentally 
broken. 

Experiment VII. 

WHilft the former Trials were making, I was wifhing for 
a good Bolonim Stone, to try what effed the withdraw- 
ing of the Air would have upon it. For though I knew it might 
be objecSed, that the Experiments of Light performable in out 
EngtMy muft be made in the night, whereas the 5tf/<»»w» Stone 
gains its light by being expofed to the Sun-beams, yet that Obje- 
dion did not hinder my wifli, fince the l)etter fort of Boloniatt 
Stones may be indued with a lumtnoufncfs by the flame of Fire, 
or of large Candles. 

I alfo wiflied for fuch zfhimng Diamond, as is now in the hands 
that beft deferve fuch a Rarity, our Royal Founder's. For you may 
remember, that in the Observations I made of that Stone, and 
annexed to the conclufion of the Book of Colours, I (hew how it 
may feveral ways be brought to fliine ; fo that by one or other of 
thofe ways, efpecially that of external Heat, I thought it very 
likely I fhould be able to make the light continue four or five mi- 
nutes, which would be long enough to try in a very fma!l Recei- 
ver, exhauftible at a Suck or two, whether the withdrawing and 
reftoring the Air would have any vifible Operation on it i 
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1 sACa wifbt for Come of the Clom-wormf, with which IforrtJerly 
made other Trials. For though I forgot not what opetation the 
withdrawing of the Air Sy o\it Engine is wont to have upon li- 
ving Creatures^ yet that made me not forbear ray wifli, not only 
becaufe of the different effedl I have found the Engine to have on 
Infers \n refped of other Animals, but becaufe I am not of the 
opinion of thofe modern Writers, who will have the Light of 
^/<»»y-)ytfr«»j depend-altogether upon their Life, and end with it. 
But being not likely by my willies to procure any new fubjed to 
make trials on,I thought fit at leaft to do what was in my power, 
and accordingly Xtogratifie them, who, I prefumed, would, if 
prelentj propofe fuch a Trial) caufed a piece of Ironto be forged, 
whoret0pwasofthebignefsofaJV»/'wf^; thereftbeingaftem, 
of an inch, or an inch and a half long, for which we provided a 
little Candleftick of Tobaccopipe-clay, which would not yield 
any fmoak to fill and darken the Receiver, Then having heated 
the Iron red-hot, and placed'it in this Clay, fothat the round pare 
was c\Qzx\y protuberant, we convey'd it into the Receiver of white 
Glafs, which was fo placed, as to keep the fides at as good a di- 
lliince as we could from the Ircn,\t^ the exceflive heat fhould (as 
we much feared it would) break the Glafs. Then fending away 
the Candles5and making the Room dark, we haftily pumped out 
the Aif, biit could not perceive the withdrawing of it had any 
operation ontheglowing/w». And though it continued fliining 
long enough t6 give us opportunity to pump out and let ia the 
Air three feveral times, yet we could not obferve, that the Air 
Bad -any manifeft operation one way or other. For though upoil 
the withdrawing of the Air the Iron grew dimmer and dimmer, 
yet that I attributed to the cooling of it ; and the rather, becaufe 
having (to examine the conjedlure) let in two or three times the 
Air, when the Receiver had beeri exhaufted, there appeared no 
raanif^sft increafe of Light upon fuddenadmiiEon-of it.. 

Exper intent VI I L 

HAving formerly in our fhyfico-Mechinicd Experiment^j 
about' the spring of the Air, obferved, That the Air' is thus 
far a Vehicle of Somd^ that a Body but faintly founding, being 
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placed in out.fiec^iver, gave a y^l weaker found when the Air 
was withdraw^n froiii about itjthan when the Receiver was full of 
Air : I prefumed, fbme curious perfons would, if they had been 
prefenf J defire to have a trial ma;de, whether or no a fmall piece 
of shining Wood being fo included in the Receiver, as that the 
pumping out of the Air fhould have ho injurious operation Upon 
the body of it,its Light would upon the withdrawing of the Air 
be manifeftly diminilhM. And this I was the lefs backward to try, 
becaufe (not to mention the ^f/<t//V«, which the former Experi- 
ments (hew there may be in fome cafes between Z./^^f and ^ir) 
it did not readily occur to my memory, that by any ntuntfffi Ex- 
periment (for I know, there are probable Reafons to prove it) it 
appeared, that a Bo3y more thin than Air will or can tranfmit 
Light, as well as other diaphanous mediants. And thofe modern 
Atonttfis, that think, there is in our exhaujied Receiver very many 
times motQ Vacuum than Body, would, I prefumed, be glad to be 
fupplied with an Argument againft the Teripateticks, to fhew, 
Tnat the motion of Bodies, via. the Corpufcles of Light, may 
be freely made in Vacuo, and proceed without the afliftance of a 
Vehicle. 

Wherefore having Hermetically fealed up a fmall piece of Shi- 
ning mod in a flendcr Pipe, and placed it in a fmall Receiver that 
was likewifemade of clear Glafs, we exbauflied itof Air,and af- 
terwards let in again. that which we had excluded. But by nei- 
ther of the Operations could we perceive any fenfible dfecrc:- 
ment or encreafeof the Light of the Wood, though by that very 
Obfervation it appcared,t!iat the Glafs had been well fealedjfince 
otherwife the included Air would have got out of the Pipe into 
the Receiver, and have left the Wood without Light. 

Experiment IX. 

I Had alfo a mind to try, both what degree oiRarefaUion of the 
Air would deprive theWt*^ of itsfplendourinfuchandfach 
meafures,and whether or no the fe.'f-fame Air, which,when rari- 
fied, would not fuffer the Wood to (hine, would, when reduced 
to its former deiifity, allow it to fhine as much as before. 

This I propofed to do, by putting fome shining Wood into a 
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clear and conveniehdy fhaped Glafs, that the long Stem or Pipe 
being fo far filled with Qufdfiher, as that there might be about 
half' a (poonfuljof Air left at the enclofed end where the mid was 
placed, it might be inverted into a little Glafe of SPagnaat Quick- 
jilver, and therewith conveyed into a flender Receiver, out of 
whichj as the Mr fhould come to be pumped/Zy^/ included in the 
Glafs, which held the Wood, might be rarified, and afterwards 
upon the admiflion of the outward ///>( which muft impell up the 
Qttickftlver to its former height) might bereftored to its former 
fta.te : But when we came to make trial of this, we had no Recei- 
ver convcnient)y ftaped that was Co clear and thin, as that we 
could fee the fVoodMne through both the GJ[aires. And though 
we would for an Expedient have fubftituted a fine thin Bladder 
wherein the Wood was to be put, and a convenient quantity of 
Mr ftrongly tied up with it,yet for want of a Bladder fine enough 
for our turn,tha't Expedient alfo proved ufelels to us. But being 
defirous to'make what trial we could by the leaft unfit means we 
had in our power, we got an old, but thin Glals, lealed at one 
end, whofe /hape was pretty Cylindrical,zn<\ whofe l^ore was about 
the bignefs of a man*s little fingerjand whofe length was about a 
foot or more. Into this Pipe,near the feal'd end, we put a piece of 
$hi>if>ig mod, ysredged in with a piece of Cork to keep it from 
falling J and having inverted the nole of it into another flender 
Glafs,' but not Cylindrical,whexem was pretty ftore of Ottickjilver, 
we put them both into a long Receiver y fliaped almoft like a 
GlajfChurtt, and having pumped a while, that the Air included 
in tbcPipe expanding it felf, might deprels the Quickjther ^znd 
lb 'make efcapes into the Receiver as long as we thought fit ; we 
then Jet in the outward Air, thztthejiagmnt Uuickfilver might 
be impelled into th6 cavity of the Pipe now freed from much of 
the Air, to the height requifite for our purpo/e. 

This done, we plied the Pump again, and obftrved. That as 
the Air in the Pipe did by its own Spring expand it lelf more 
and more, and grow thinner and thinner,the shining Woodgxew 
dimmer and dimmer, till at length it ceafed to fliine, rhe inter- 
nal Air being then got a good way lower, than the furface of 
the external Qmckftlver ; whereupon opening the commerce be- 
tween the cavity of theiJ^fwV^y, and the Atmoff here, the Quick- 
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filver was driven up again,aiid confequentlyjthe^/y above it wasj 
reftored to its former denfity; upon which, the rtf/^f«^WaIfo 
recover'd its light. What thegreateft Expanfion of this Mr was, 
we could not cehainly determine, becaufe the Expanfion raifed 
the external Quickfilver fo high, as to hinder us to fee and mea- 
fure it. But we guefled, that the Air reached to about a foot or 
more from the top of the Pipe to the" futface of the Quickfilver 
near the bottom of it But when that ratified Air was impell'd 
into its former dimenfions, we meafured it, and found, that the 
upper part.of theTube, unpolT.ft by the Quickfilver, was about 
three inches 5 and the Wood being about an inch long, there re- 
mained two inches or fomewhat better for the Air. But this 
Experiment is to be repeated, when exa(5ler Inftruments can be 
procured. 

Experiment X. 

iHinking.it fit to try, as well, Whether //>j^/;?| J^//I& that 
fhines be of the fame nature,as to Lumlnoufnefs.with rot' 
ten Wood that flilnes too ; as, whether the withdrawing of the 
Air will extinguifh or eclipfe the Light of a confiderabie Mk of 
luminous matter, as in the Experiments hitherto made,we found 
it would do to a ftna/l one: We took aFifhthat we had kept, 
and^cauled to be watched 'till't was almoft all over Luminous, 
though much more in theBelly,and fome parts of the Head,than- 
elfewhere: And having fufpended him in a conveniently fhaped 
Receiver, we found him to give fo great a light, that we fufpe(^ed 
beforehand, that the withdrawing of the Air would hardly have 
its full operation upon a Body, whofe bulk was confiderabie, as 
well as its light very vivid, and which had many luminous parts 
retired to a pretty diftance from the Air. Accordingly having 
exhaufted the Recei'ver as much as we were wont, it appeared in- 
deed y efpecially towards the latter end of the operation, that the 
abfencc of the Air did confiderably leffen^ and in fome places 
ecliffe the light of thofe parts that fbone lefs ft:rongly. But the 
j?(r/^ appeared not much leis luminous than before : Wherefore 
fuppofing, that upon the turning of the Stop-cockxho Air coming 
in much more haftily than it could be drawn out,we fliould have 
the beft advantage tadilcern, what interelt it had in the Lumi- 
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noufiicis of the F»fli, we readmitted, it, and upon its ru/hing in, 
perceived the Light tobeas it were revived and encreafed ; thole 
parts of the Fifti that were fdarce vifible before, or flionebut 
dimly, receiving prelently their former fplendour. 

And not to leave unprofecuted the remaining part of the Ex- 
periment, which was to try. Whether it was the Kmd of tfie Lu- 
minous Body, or only t\\Q greataeft of the Bulk, and the vividnefs 
of Light, and, if I may fo fpeakjthe Tenacity of the fubftance it re- 
fided in, that made the difference between the Fifb and the fvood; 
we put part of the Fifh of another kind, that fhone niuch more 
faintly than thit hitherto fpoken of, and but in fomc places; 
and by the withdrawing the ^/V, we made fome of the luminous 
parts difappear,' and the others fo dim, as/carcetobedifcerned, 
and yet both the one and the other regained their former light 
upon the return of the Air. 

And to purfue the Experiment a little further, we put in fuch 
apiece of the fitft FiQi is though it were bright, was yet but 
thin, and not confiderably great, and upon pumping out the Air, 
we found it, according to our expeca'ation, quite eclipfedjthough 
it recovered its Light upon the Air's reentry, 

T Hefty Sir, are the Exferimems I have lately made about Shilling Bodies 
in our Engine. Jiiore I would have tried, mtwithfianding the trouble we 
foundin managing the Engine in the dark, if/ rotten Wood had not f ailed us^and 
if I were ndtin.a flace, where Glafsrmen's Shops are not near fo well ftirnijli'doi 
the Stationers. 

I fcarce donbt, Snt thefe Experiments will occaf on among the YiTtMoR feve- 
rii/ Queries ^^WConjedures, according to the differing HyjiOthcCes and In- 
quiftions^ to which men are inclined, ^nd particular ly'tisprohahle^ that fome 
will maks i*fi of this Difcoitrfe to countenance their Opinion^ That notwithfian- 
ding the Coldnefs (at leafi as to fenfe) of Fijhes and other u4nimals^ there may he 
in the Heart <*WBlpod ^Vitali^Wo/Fire, which needs ^ir, as wellasthofe 
Fires that are fenfhly hot: Which may lejfen the wonder, that j4nimals fliould 
not be abletolivewhenrobbedof Air. And if I had now time, I couldpofflbly 
furnip] you with fome other Trials^ that feem much to favour theComparifon, 
though as to the opinion it felf of a Vital Flame, I fhall not now tell yon my 
thoughts about it. And though not only the Cartefians will perhaps draw an Ar- 
gumentfromthe paftPhxnomcnain favour of rk«V Theory of Light, butdi- 
■vers others will difcoitrfe upon them, and propofe further QuejHons^ and perhaps 
Enquiries fuitable to their feveralHyipotheies ; yet I Jhall content myfilf at pre" 
fcnt to have faithfully delivered the Hiftorical part of t hefe A^pzrcQCt$,without 
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Makings at leafl at thutime, aftj ReJkSHons on them. j4nd the rather indeed^ he- 
canfe I enjoyed fo little health when I wot making the Experiments^ that'ttp^s 
not fit for me to engage in Speculations, that vootud much exercife my thought)., 
■whichy I doubt f have been more gratifiedy than my health hath been by the bare 
Trialsy which are mofi feafonably made at hours unfeafonable for one that is 
not well. 

POSTSCRIPT 

Sent by the fame Noble Author from the fame place ^ 
December 6. i 6 6y. 

Mr condition in foi»t of health being not much improved f nee 
I writ to you in 0<5lober /^ , rvhen jfball have added, that 1 
have not thefe five or fix weeks been able to procure any Shining 
Wood {except one fingle piece, whichy though large, tvas fi i/l condi- 
tion' d, that it afforded me but one Trial) you mil not, I hope, expe^, 
that ijbould add much to the Experiments I formerly fent yau, about 
the Relation *tmxt Light and Air. But hoivever,fnce the SubjeH is 
netv and noble, and fince your curiofity about other matters has beenfi 
rvelcome and ufeful to the Virtuofi, jJhaBnot decline evenon this oc- 
cafion to comply with it, and the rather, becaufe I half promifed you 
form Addition als a good while fnce^ and becaufe too, that though, 
what I Jhall acquaint you with, mayfeem to be but a Confrmation of 
two or three of the former Experiments • yety befdes that 'tis of them 
which mof needed a Confrmation, theh Trials will alfo afford fome 
Circumjtances that will not, I think, be unwelcom. 

Experiment X I. 

TO examine then the Conjeiflure mentioned in the laft Ex- 
periment, That the durablenefs of the Light in the5/-'/- 
ning Fijh,'m fpightof the withdrawing the Air, might proceed 
in great part from the vividnefs of it, and the beauty of the mat- 
ter it refided in, rather than from the Extent of the Luminous 
Body, in comparifon of the fmall piecesof5^//»/»g'W<»^, I hither- 
to had made my Trials with; I put in the above-mentioned 
piece of Woodjwhofc luminous Superficies might be perhaps ten 
or twelve times as great as that whichthe Eye faw at once of 
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the furface of fuch fragments of shinwg Woed) as J was wont to 
employ: And though fome parts of this hrgQ Stt^erficies i^mtd 
vividly (for the h'ght was ufually enough for rotten Wood,infe- 
riour to that "oPour Fifli) yet this great piece being pat into a 
conv&mtnt Receiver, was, upon the withdrawing of the Air,(i'er 
privedof Light, as the fmaller ones had been formerly 5 the re- 
turning Air reftoring its Light to the one, as it had done to the 
other, 

MX ferment XIL 

BU T this is not the chief thing I .intended to acquaint you 
with. That being the fuccefs of feme Trials; which we 
made in profecution. of thefe twq neighbouring Experiments. 

In thQjirJi of thefe I told you, I had been able to try but for 
half an hour or a little more,, that a/&/;!?/>^ piece oPlVood, depri- 
ved in our Engiae of Light, would yet retain a dilpofition to be 
as it were rekindled upon the frefli accefs of the Air. Where- 
fore, though I could have wiihed to have made a further Trial 
with the fame kind of Bodie?, yet befng able to procure none, I 
fubftituted in their room fmall piecesof rotten Fijh, that (hone 
fome of them more faintly, and Ibme of them more vividly,, in 
reference to one another, but none as ftrongly as fome that. I 
could have employed 5 and having in a very fmall and clear .Ri?- 
eeiverXohx drawn off the Air, as to make the included Body dif- 
appear, we (b ordered the matter, that we kept out the Air for 
about 24 hours ; and therf allowing the Air to re-enter in a dark 
place,and late at night, upon its firft admittance the Fijb regained 



its 'Light. 



Experiment XI IL 



THis, corapar'd with fome of my fornier Oblervations about 
PittrefaSiion, put me upon a Trial, which,.thoughit mif 
carried, I.fhall here make mention of, that in ca(e you, vyho are 
better furnifb'd with Glafles, think it worth while, you may get 
reiterated by the Societfs Operator ; confidering then,how great 
an intereft Putrefa^ion hath in xhtjhinifig of F^Jhes, and Air in 
the Phammena of PtttrefaStiony I thought it might beibmewhat 
to the purpofe, to take a Fifli.that was, according, to the com- 
mon 



mon courfe I had oblerved in Animals, not far from the ftate, at 
which it would begin to Cbine ; and" having cut out a piece of it, 
Icaufed the reft^o be hung up again in a Cellar, and the exfeded 
piece to be put into a fmall and tranlparent Receiver, that we 
might obferve, if a day or two, or more, after the Filh in the 
Celler ftiould begin to fhine,thatin the exhaufted Receiver would 
either alfofhine, or (becaufe that feemed not likely) would, not- 
withftanding the check, which the abfence of the Air might 
be prefuraed to give the Putre/affiou, be found to fliine too, 
either immediately upon the admiilion of the Air, or not long 
after it. 

But this Experiment, as I lately intimated, was onfy defignM 
and attempted, not compleated ; the Receiver being fo thin, that 
ypon the exhauftion of the internal hit yth^ vceight of the external 
broke it 5 and we could ill fpare another of that kind from Trials, 
we were more concerned to make ; Notwithftanding which, we 
made one Trial more, which fucceedcd no better than the former, 
but mifcarried upon a quite differing accbunt, viz. becaufe nei- 
ther the included piece of Fifli,nor the remaining,though it were 
of the fame (brt with the Fifhes I lifually employed, would fliine 
at alljthough kept a pretty while beyond the ufual timCjat which 
fuch Fifhes were wont to grow luminous. 

If this Experiment had fucceeded, I had Ibme others to try in 
prolecution of it, which I fhall not now trouble you with the 
mention of. But that this Paragraff may not be ufelefs to yoUsTle 
take this occafion to give you a couple o^Advertifements^thzt may 
relate not only to this Experiment, but alfo more generally to 
thofe, whether precedent or fubfequent, where Jbining Fijh are 
employed. 

t^dvertifentent I. 

IN th^ firft place then, I will not undertake^ that all. the Experi- 
ments you jball make with rotten FiJh, fhall bave.juji the fame 
fuecefs with thefe I have related. For, as I elfewhere ohferved^ (in a 
Difcourfe written purpofely on that Sttbje^) that the event of divers 
eth'er Experiments is not always certain, fo I have had occafton to oh- 
ferve the like about Shining '^Filhcs. And, be fides what / lately too^ 
notice of at the clofe of the tenth Experiment, J remember,that having 
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tnce deftgned to nnke Obfervations dout the Light tf/" tottm Fifiies, 
a»d-bavwg inprder thereunto caused a, competent number of them to 
be bought t mt one of them all rvouldjhine, though they were bought by 
the {lime fcrfon 1 was veont to emfUy, and hung up iathefamepUce 
where J ufe to have them put, and kept not only'*t ill they began to 
putrife, but beyond the time that others ujid to continue tojhine ; al- 
though a parcel of the fame kind of Fijhes, bought the week before, and 
another cf the fame kind, bought not many days aft er^fsined according 
to expeSlation. ■ what the reason of this difappointment was, J could 
not determine ; only I remember,that at the time, it happen' d,the wea- 
ther was variable, and not without [ome days of Froji and Snow. Nor 
is this the oddeji Obfervation I could relate to you about the uncertain 
fliining of FiflieSj if Ithot^htit neceffarytoadditin thisplace^ 

^Advertifement II, 

Notice mufi alfo be taken in making Experiments with fliining 
Filh, that their luminoufnefs is not wont to continue very many 
days, tvhich Advertifement may be therefore ufeful, because without 
it we may be apt [ometimes to make Trials, that cannot befoon enough 
brought to an ijfue ; andfo we may mijlake the lofs of Light in the Fijb 
to be a deprivation of it eaufedbythe Experiment, which indted is but. 
a cejfation according to the ufualcourfe of Nature,. 

Experiment XIV. 

I Know not whether you will think it worth white to be told of 
a Trki that wc made, to fave thofe Cr/>/V^i a labour, that elfe 
might perhaps demand, why 'twas not made. We put therefore 
a piece oi shining Fi/b into a wide-niouth*d Glafs, about half 
filled with fair Water,3nd having placed this Glafs in a Receiver^ 
weexhaufted the Air for a good while, toobfervCj Whether, 
when the prefTure of the Aiir was iremoVed,and yet (by rcafon oi 
the Water that did before keep the Air from immediately touch- 
ing the iFifli) the Exhauftion of the Receiver did not deprive the 
Filb of that coata<5t of Air, which it had loft before : Whether, 
I fay, in this cafe the abfence of the Ai« would have the fame in- 
fluence on the flUningBody^as in the former Experiments i And 
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here, as far as the numerous bubbles excited in the Water would 
give us leave to difcern it (for they didjthough not unexpededly 
Ibraiewhat dift^rb the Experiment , which inconvenience we 
might have prevented, if we bad thought it worth while) we 
could not perceive, that either the abfence or return of the Air 
had any great oper'ttion upon the Light of theimmerfed Body - 
which yet did not kjep me from mtenJing to make a fomewhat- 
likeTrial with shining Wood, (when I cm get any) faftened to the 
lower part of a clear Glafs, and covered over, but not very deep, 
with Q^ickfilver. Of which pra(5lice I (hill not now ftay to give 
you. the Reafons, having elfewhere fully enough exprefled them. 
And that this Section may acquaint you with fomething be- 
fides the (reeming!y)infignificant Experiment relited in it, I (hall 
here inform you (.fince I perceive, I did not in the firil Papers I 
fent you ) that though, when I formerly put together fome 
Nqtes about Luminous Bodies, I confined not my Obfervations 
to one or two forts' of Fillies, yet the Experiments, fent you lince 
oBoherXziky were all of them (except a Collateral onG ox two) 
made with fVhitings, which, among the Fi(hes, I have had occa- 
fion to take notice of, is (except one fort that I cannot procure) 
the fitteft for fuch Trials, and confequently fit to be named to 
you, to facilitate your future ones, in cafe you think it requifite 
to make any upon fuch fubjeds. 

Experiment X V. 

THe other of the two neighbouring Experiments I lately 
mention'd (viz^ the ninth) I told you, when I lent it you, 
needed a reiteration to confirm it, fince we had but once tried it 
(and that. without all theconveniency wedefired)that alhining 
Body, which upoli the firft withdrawing the Air lofeth much, but 
not 4//its Lightjmay be deprived of the reft by continuing in that 
unfriendly place, though the Air be no further exhaufted. To 
profecute therefore both the Experiments in one Trial, we took 
ibrnewhat late at nighta piece of rotten Filh,which we judged to 
Ihine too ftrongly, to be quickly deprived of all its Light, and ha- 
ving.putitinto a fmall and chzx Recei'ver, we found (as we had 
forefeen) that the Light, was much impaired, but nothing near 
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fupprefTed by the vi'ithdi-awing of the Air. Wherefore having 
removed the Receiver into a convenient place, I caufed it to be 
brought to me about midnight (after I was in Bed)and having by 
dole drawing the Curtains, and other means, made the place 
pretty dark, I perceived the included Body to continue to ihine 
more vividly than one' would have expeded, (and, if I miftake 
not, I faw it Chining in the morning,whilfl: it was dark ;) but the 
night after, coming to look upon it again, its light appeared no 
more : notwithftanding which,I made a fliift to keep out the Air 
about 24 hours longer, and fo after 48 hours in all, we opened 
the Receiver in a dark place, and prefcntly upon the ingrefs of 
the Air were pleafingly faluted with fo vivid an Apparition of 
Light, that the included Body continued to limine, when carried 
into a Room, where there was both Fire and Candle, if it were 
but by a Hat fcreen'd from the beams. 

Being encouraged, as well as pleafed with this fuccels, we 
forthwith exhaufted the Air once more out of the i^airaQ Receiver, 
and having kept it about 4 hours longer, we lookt upon it again 
in a dark place, and finding no appearance of Light, let the Air 
in upon it, whereby it was made to ihine again, and that vigo- 
roufly enough, fo that I had caufed the Receiver to be exhaufted 
once more, but that it being Sunday night, I was unwilling to 
fcandalize any, by putting my Sisrvants upon a laborious, and 
not ncceffary work. 

The fuddennefs, with which the included Body appeared to 
be, as 'twere, rekindled upon the firft contaft of the Air, revi- 
ved in me fome liifpicions I have had about the poffible caufes of 
thefe jhcrt-liv'd Apparitions of Light (for Ifpedk not now of real 
Lamps found in Tombs, for a realbn to be told you another 
time) which difclofing ihemfelves upon mens coming in, and 
confequently letting in frelh Air into Vaults, that had been very 
long clofe, did foon after vanifli. Thefe thoughts, as I was fay- 
ing, occurred to me upon what I had been relatirig, byreafonof 
the fudden operation of the freih Air upon a Body, that but a 
minute before difclofed no light. For though the Lights repor- 
ted to have been feen in Caves, quickly difappeared, which that 
of our Fifli did not; yet that diflFerence might poffibly proceed 
*Vom the Tenacity, or fome other difpofition of the matter, 
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wherein the luminoufhefs of the Fifh refides ; For I remembred 
that i had more than once obfcrved a certain glimmering anci 
toall Light to pe produced in a fort of Bodies upon putting them 
out of their former Rejt, and taking theni into the Air, which 
fparks would vaniih themfelves fometimes within one minute, 
fometimes within a few minutes. But as ihefe thoughts were but 
tranfient conjedures,fo I fhall not enfertam you any longer about 
them,but rather ccfiPentifjgmy [elf w\th the hint already give nx^li 
notice of what may be more certainly deduced from our Expert- 
mentjwhich is, That the Air may have a much greater intcr^ji in 
divers odd ?^^«(Jw<f»rfof Nature,than we are hitherto aware of. 

And for confirmation of our Experiment, I (hull add, that 
having in another Receiver eclipfed a piece of Fifh, that flione 
when 'twas put in more languidly than divers others that we had 
tried, I kept it about three days and three nights in a Receiver, 
which f^^f<r/x/^r) being fomewhat like another, at firft fuggefted 
to me, when I came to take it, fome fcruple, but afterwards, 
upon further examination, concluded it to be the fame 5 where- 
fore I opened it in the dark, and upon letting in the Air on 
this Body, that (hined but faintly at firft, it* immediately reco- 
vered its fo long fupprefTed Light 5 and having included another 
piece that was yet more faint than this,when it was put into the 
Receiver, I thought fit to try at once the Experiment hitherto 
confirmed, and the Converge of it. And therefore having kept 
this piece alfo three days and three nights in the exhaiiped Glafs, 
I let in the Air upon it, and notwithftanding the darknefs of the 
place,nothingof Life was thereupon revived.. But this being lit- 
tle other than I expe<5ied from a Body,that fhined fo faintly when 
'twas put into the Receiver, and had been kept there fo long, I 
relblved to exercife my patience a while as well as my, ctiriojity, 
and try, Whether the Appulfc and Contad'of the Air would 
have that cperation after fome time, that it had not at ^fjl ; and ac- 
cordingly,after having waited a while,! oblerved the Fifh to diA 
clofe a Light, which though but dim, was manifeft enough; but 
having confidcred it for feme time, I had not leifu're to watch, 
whether 'twould increafe, or how long 'twould continue. 

Iknow not, .y/>,wherher you are weary with re3ding,butl am 
fui'e I am quite tired with ciiaking fd manyExperiments upon one 

Rrr 2 Subjccft-, 



{6oo) 

Subjed 5 and therefore I fhall here conclude this Paper, as foon 
as I have added this Confirmation,as well of what I laft related, 
as of fomeching that I obferved before, That having included in 
fmall Receivers two pieces of rotfe» PPhitings, whereof the one, 
before it was put in, Icarce (hone fo vividly, as did the other after 
the Receiver was exhaufted ; and having ordered the matter fo, 
that we were able to keep out the Air for Tome days, at the end of 
about 48 hours, we found, that the more ftrongly Ihining Body 
retained yet a deal of Light 5 but afterwards looking upon them 
both in a dark'place, we could not perceive in either any (how of 
Light. Wherefore having let in the Air into that Receiver^ 
whereinto the Body that at firft fliined the faintlier had been put, 
there did not enfue any glimmering of Light for a pretty while: 
nay, upon theruftiing in of the Air into the other Glafs (then alio 
made acceffible to the Atmoffhere) the Body that at firft (hone 
fo ftrongly, and that continued to fhine fo Iong,flbewed no glim- 
mering of Light. But being refolved to expeiS the iffue a while 
longer, our patience was rewarded within lels than a quarter of 
an hour with thefightof arhanifeftlightin the Body laft nam'd, 
and a while after the other alfo became vifible, but by a Light ve- 
ry dim. The more luminous of thefe Bodies I obferved to retain 
fome Light 24 hours after 5 and the hitherto recited Experiment 
had this peculiar Circumftance in it, That tht mo Receivers 
*nhat mnhoi ^ere Uninterruptedly kept exhaufted no lels than 
the noble Au- 4 days, and asmany nights*. 

thor of tbtfe 

JExferiments ufed in i;epi}tg out the Air for fo iotfg a time jviU pobably he made^ovme're 

Joiig by himfdf. 

An Account of two Books. 

L PARTHOLOGI^ CEREBRI & NERVOSI GENERIS 
SPECIMEN : /» quo agitttr de MORBIS CONVULSIVIS 
& SCORBUTO,/W/<»THOMiE WILLIS, M,D, 

WHat this excellent Author formerly promifed of the whole 
Pathology of Braia and Nerves, he gives in this Book a 
very confiderable specimen of. The knowledge of the Difeafes 
which ule to affed thefe parts, is efteemed very difficult and in- 
tricate, and particularly the true caufesof Convulfions art o^ 9. 
very deep fearch. For the clearing them up, this Author Phi- 

lofophifeth 



